9 alpha,11 beta-prostaglandin F2 formation in various bovine tissues. Different isozymes of prostaglandin D2 11-ketoreductase, contribution of prostaglandin F synthetase and its cellular localization.
9 alpha,11 beta-prostaglandin F2 was formed from prostaglandin D2 by its 11-ketoreductases in 100,000 x g supernatants of various bovine tissues in the presence of an NADPH-generating system. The reductase activities were high in liver (51.09 nmol/h/mg of protein), lung (24.99), and spleen (14.20); moderate in heart and pancreas (3.09-3.61); weak in stomach, intestine, colon, kidney, uterus, adrenal gland, and thymus (0.11-2.63); and undetectable in brain, retina, carotid artery, and blood (less than 0.10). No formation of prostaglandin F2 alpha from prostaglandin D2 was detected in all tissues. In immunotitration analyses with a polyclonal antibody specific for prostaglandin F synthetase, the reductase activities in lung and spleen showed identical titration curves to that of the purified synthetase and decreased to less than 15% of the initial activity under the condition of antibody excess. Prostaglandin F synthetase-immunoreactive protein in these two tissues showed peptide fingerprints identical to that of the purified enzyme after partial digestion with Staphylococcus aureus V8 protease. The antibody was partially cross-reactive to the reductase in liver (about 20% of that to the synthetase) but not to the reductase(s) in other tissues. The Km value for prostaglandin D2 of the reductase activity was the same in lung and spleen as that of the purified prostaglandin F synthetase (120 microM) but differed in liver (6 microM), heart, and pancreas (15 microM). The predominant distribution of prostaglandin F synthetase in lung and spleen was confirmed by radioimmunoassay (2.8 and 1.0 micrograms/mg protein, respectively) and Northern blot analyses. In immunoperoxidase staining, this enzyme was localized in alveolar interstitial cells and nonciliated epithelial cells in lung, histiocytes and/or dendritic cells in spleen, and a few interstitial cells in kidney and adrenal cortex.